cose and cell count values were normal, whereas protein levels were 60 mg/dl (the high limit of the normal range).
After 1 week, a second surgical procedure was performed: the spinal lesion was approached through a dorsal laminectomy. After opening of the dura mater and the arachnoid membrane, a subpial medullary tumor was detected on the dorsal surface of the cord; dilated vessels were noted into and on the lesion. The tumor was dissected progressively from its lower pole in the plane between the lesion and the parenchymal cord, with meticulous coagulation at low power and cutting of all feeding vessels with microscissors ( Fig. 3) .
Histological Analysis. Histological examination revealed a lesion composed of many capillary-sized vessels lined by normal endothelial cells; no cavernous elements were present. The stroma were constituted by a fine network of reticulin fibers; a few foamy cells were detected, but no neuron-specific enolase or S100 immunoreactivity was observed. A histological diagnosis of capillary hemangioma was made (Fig. 4) .
Postoperative Course. The postoperative period was uneventful; the child was discharged 7 days after surgery with no neurological deficits. After 1 year, he is neurologically intact, with no focal deficits and with normal psychomotor development. Cerebral and spinal MR imaging verify the regression of the ventricular dilation and the absence of lesions in the spinal cord.
Discussion
Capillary hemangiomas are not rare lesions, but they are more frequently observed in the skin or other soft tissues. 7 In contrast, spinal intradural hemangiomas are reported only sporadically and occur exclusively in adults. 2, 3, 8, 12 Spinal cord hemangiomas are exceptional. Only seven cases have been described to our knowledge, 1,2,4,8 and they were localized mostly in the lower segment of the thoracic spinal cord. Ours is the first observation of medullary hemangioma in an infant, even if this lesion is considered hamartomatous in nature and was presumably present until birth. 12 The lesion was clinically silent, but the association with a communicating hydrocephalus allowed the diagnosis.
Spinal neoplasms and communicating hydrocephalus in the same patient is a rare but well-known event;
10 children younger than 3 years of age, as was our child, may be affected more frequently. 18 Generally, spinal lesions associated with hydrocephalus are neoplastic in nature, in particular intramedullary, low-grade gliomas of the spinal cord. Different mechanisms have been proposed to justify this association. The authors of one series 15 proposed that the involvement of the cervicomedullary junction and obex may block the CSF circulation, but their hypothesis is valid only for spinal tumors that extend in this region. Other authors suggest the intracranial spread of tumor cells through the subarachnoid pathways, but this "neoplastic arachnoiditis" cannot explain the hydrocephalus observed with benign tumors, as in the most frequently described cases, or in the presence of vascular spinal lesions. 13, 14 A high level of CSF protein content, even if transitory, may justify the associated hydrocephalus; this increase of proteins may be secondary to the lesion itself because of the following: 1) a chronic aspecific inflammatory reaction to the lesion; 14 an alteration of the blood-brain barrier at the level of the tumoral vessels; 15 or 3) chronic microscopic hemorrhage into the subarachnoid space from the lesion, especially if vascular in nature. 6 A protein migration from the vessels of the lesion to the CSF space may be caused also by a local impairment of blood circulation because of venous hypertension in the case of vascular lesions. Once proteins have induced an increase in CSF outflow resistance because of the induced basal arachnoiditis, fibrous adhesions, and consequent obliteration of CSF spaces, hydrocephalus may persist even if the protein level returns to normal values. In the case reported here, the hemangioma was discovered before the onset of any spinal signs or symptoms. In explaining the presence of communicating hydrocephalus without a sure origin, we cannot exclude the possibility that the association is fortuitous, as suggested by some authors. 3 Because of the marked intracranial hypertension observed in our patient, a ventriculoperitoneal shunt was inserted at first to control the communicating hydrocephalus; the removal of the spinal tumor only has been reported to be sufficient to obtain the resolution of hydrocephalus in some cases, 16 but this is not a common observation. 6 The diagnosis of a spinal tumor can be delayed if the clinician's attention is focused on the earlier and often marked signs and symptoms of intracranial hypertension; in our case, the need to pinpoint the origin of the hydrocephalus correctly allowed an early diagnosis of the spinal lesion before it became symptomatic. Surgical treatment of the spinal lesion was performed in the best clinical conditions, resulting in no neurological deficits. Once the diagnosis of a spinal dorsal lesion was obtained, our next diagnostic hypothesis was hemangioblastoma, because of the characteristics discerned on MR imaging. The lesion was isointense on T 1 -weighted images, had high-flow vascular components, and promptly enhanced after Gd administration. It is worthwhile noting that a correct preoperative diagnosis was not made in the unique series reported in the literature either. 2 At surgery the lesion appeared as a reddish tumor of moderately hard consistency; only microscopic examination allowed the diagnosis of capillary hemangioma because of the paucity of the foamy stromal cells that are plentiful in hemangioblastomas, 2, 12 and the absence of neuron-specific enolase and S100 immunoreactivity. 19 According to Roncaroli, et al., 18 we think that the differentiation of capillary hemangioma and hemangioblastoma can be based on histological examination A. Iannelli, et al.
only. The distinction between these two vascular lesions is mandatory because a hemangioblastoma can be the sentinel of von Hippel-Lindau syndrome, with a different prognosis and the need for strict follow up. Hemangiopericytomas often show cystic components, but because of the positive neuron-specific enolase immunoreactivity of these tumors, only histological examination can provide a sure diagnosis. 17 In all cases, neuroradiological screening is advisable because of the possibility of multiple hemangiomas, even if hemangiomatosis is observed only occasionally. 9 The surgical goal is the total removal of the hemangioma (recurrence has never been reported). During surgery, bleeding should be avoided whenever possible; this result may be achieved by not entering the lesion. Manipulation of the spinal cord should be minimized to avoid surgical injuries to nervous tissue and its supplying vessels. Dissec- tion in the plane between the tumor and the spinal cord with low-power coagulation is mandatory to obtain a good postoperative outcome.
Conclusions
Capillary hemangiomas are rare tumors of the spinal cord; however, they should be considered when neuroradiological examinations show vascular lesions in the spinal cord because surgical removal is possible without inducing new neurological deficits.
